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Foreword
Oriented matroids were introduced in the 1970s. From an algebraic point of view, they
constitute a combinatorial axiomization of sign properties of the linear calculus in real vector
spaces. They also have a nice topological interpretation: by the topological representation the-
orem, oriented matroids are equivalent to arrangements of pseudohyperplanes in real projec-
tive spaces, a higher-dimensional generalization of pseudolines arrangements, a topic studied
since the beginning of the 20th century.
The firs applications of oriented matroids came naturally from discrete geometry: convex
polytopes, linear programming, arrangements of hyperplanes. Rapidly, significan contribu-
tions appeared in more distant domains: topology of complements of complexificatio of
real arrangements, equivalence of oriented matroid realization with real semi-algebraic vari-
eties (Mne¨v universality theorem), application to Pontrjagin classes in differential geometry
(I. M. Gelfand and R. MacPherson), stratificatio of Grassmann varieties (Gelfand and his
school). A short but comprehensive survey of research in current oriented matroid theory can
be found in the appendix ‘Some current frontiers of research’ of the 2nd edition (1999) of
‘Oriented Matroids’, by A. Bjo¨rner, M. Las Vergnas, B. Sturmfels, N. White and G. Ziegler
(Cambridge University Press, First edition, 1993).
The present special issue originated during the meeting ‘Combinatorial Geometries: Ori-
ented Matroids, Matroids, and Applications’, held at the C.I.R.M.† (Centre International de
Rencontres Mathe´matiques) in the campus of the University of Marseille-Luminy, November
8–12, 1999‡.
The firs and previous meeting ‘Combinatorics and Geometry: Oriented Matroids’, organ-
ised by M. Las Vergnas and G. Ziegler was also held in C.I.R.M. but eight years earlier (April
15–19, 1991). This meeting was mainly devoted to oriented matroids and coincided with the
completion of the firs textbook on the subject: ‘Oriented Matroids’. At the time, the emphasis
was on the foundations.
In the 1999 meeting the emphasis moved to recent applications of oriented matroids, rang-
ing from algebra and the geometry of polytopes to differential geometry. The subjects covered
a large part of the current frontiers of research: such as realization spaces (Babson, Roy),
spaces of oriented matroids (Anderson, Santos, Azaola), triangulations of polytopes (Be-
low, Mnev), zonotopal tilings (Athanasiadis), realizations algorithms (Streinu), polyhedral
2-manifolds (Bokowski). A few talks have been devoted to other aspects of oriented matroids:
construction of oriented matroids (Guedes de Oliveira, Fukuda), applications of oriented ma-
troids to combinatorics (Ziegler) or discrete geometry (Roudneff). Finally, 4 talks dealt with
structures related to oriented matroids: two on Coxeter matroids (Borovik, White), two on, or
partially on, Orlik-Solomon algebras (Falk, Las Vergnas).
We feel that the present volume offers a significat ve picture of the state-of-the-art in the
domain, and that it should be a motivating reference for future research.
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